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166Spinal screw penetration of the aorta
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and Hazim J. Saﬁ, MD, Houston, Tex
Aortic injury is a complication of spinal instrumentation with treatment challenges, especially with hardware infection.
We present two cases of spinal screws penetrating the descending thoracic aorta (DTA). Case 1 had pain after T6-T7
fusion with screw penetration of the DTA causing pseudoaneurysm. Case 2 had perforation of the DTA by a T4 screw
with infected pseudoaneurysm. Neither was an endovascular candidate and both underwent open repair. Although
endovascular approaches have beneﬁts in aortic aneurysm repair, the techniques of open thoracic aortic repair remain
relevant. (J Vasc Surg 2013;57:1668-70.)Iatrogenic vascular injury is a complication of spinal
surgery infrequently reported in the vascular surgery litera-
ture.1 Although the associated mortality rate is as high as
15% to 65%,2 the overall reported incidence of vascular
injuries is less than 0.01%,2,3 with iatrogenic aortic trauma
occurring even more rarely. Such cases pose technical chal-
lenges, especially in the setting of hardware infection.
Several methods of repair have been proposed, including
endovascular stent grafting, patch angioplasty, homograft,
and prosthetic graft replacement. We present two cases of
spinal screws penetrating into the descending thoracic
aorta.
CASE REPORTS
Case 1. A 39 year-old man suffered electrocution and com-
plained of back pain with lower extremity weakness. He had
T4-T5 compression fracture and herniated disc with cord
compression at T6-T7. He underwent eXtreme Lateral Interbody
Fusion (XLIF) via right thoracotomy. Due to persistent back pain,
a computed tomography (CT) was ordered 2 years after repair. T7
and T6 screws were noted to be in close proximity to the
descending thoracic aorta (DTA). A repeat CT later showed aortic
penetration from T7 screw (Fig 1).
A combined vascular and neurosurgical team recommended
open repair due to small aortic diameter. Distal aortic perfusion
was instituted via left thoractomy. A false aortic aneurysm was
noted from T5-T8. After aortic clamping, a screw protrusion
into the lateral wall was noted. The aorta was replaced with
a 22-mm tube graft with an aortic clamp time of 31 minutes.
The offending hardware was replaced. Electroencephalography
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8change. The patient was discharged 10 days later. One year
follow-up CT showed normal spinal hardware positioning and
aortic contour.
Case 2. A 43 year-old diabetic patient was transferred
following a motor vehicle accident. He had a history of 360 spinal
fusion from C3-T7 over 10 years ago. The patient sustained
cervical and thoracic spine fractures, and a thoracic aortic infected
pseudoaneurysm secondary to aortic perforation by his pre-existing
hardware (Fig 2). The patient had right hemiparesis and under-
went ﬁxation of his spinal fractures at the outside hospital. He had
a tumultuous postoperative course that was complicated with back
wound infection and dehiscence. The patient had exposed verte-
bral spine and spinal hardware (Fig 3). Purulent discharge around
screws grew methicillin-resistant Staphylococcus aureus.
A multidisciplinary surgical team removed the spinal hardware
except the T4 screw. The left chest was then opened, and a 4 cm
DTA pseudoaneurysm was noted. Left atriofemoral distal aortic
perfusion cannulas were placed. The aorta was clamped, and the
T4 screw was removed. The T3-T6 aortic segment was replaced
with a 24-mm tube graft. Total aortic clamp time was 27 minutes
and bypass time 35 minutes. The graft was wrapped with a pedicled
omental ﬂap. The T3-T5 vertebrae were fused, and the defect ﬁlled
with iliac crest bone allograft. There was no change on intraoper-
ative neuromonitoring, and his right hemiparesis gradually
resolved. He was discharged neurologically intact to a rehabilitation
facility to complete long term antibiotics.
DISCUSSION
Iatrogenic aortic injury by vertebral hardware is rare
but with serious consequences. Our ﬁrst patient underwent
XLIF e a minimally-invasive anterolateral spinal approach,
and the second patient had a 360 fusion e a combined
anterior/posterior approach. Aortic injury from spinal
instrumentation after trauma resulting from either of these
procedures has not been reported previously to the best of
our knowledge.
Regardless of approach, the anatomical proximity to the
vertebral column places the aorta at increased risk of injury
from procedural manipulation and screw migration. Aortic
injury from malpositioned screws represents a small yet
signiﬁcant subset of vascular complications, considering
the high incidence of 4% to 25% of screw malpositioning.1,4
Anatomic studies suggest an association between aortic
Fig 1. Computed tomography (CT) image showing T-7 spinal
screw penetrating the aortic wall (Case 1).
Fig 2. Computed tomography (CT) image showing T-4 trans-
pedicular screw penetrating the wall (Case 2). The red arrow
indicates the point of T-4 pedicle screw penetration.
Fig 3. Preoperative image of Case 2 at presentation, showing an
open back wound with exposed spinal hardware and purulent
drainage.
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from the right side,5,6 as was the case in our ﬁrst patient.
This risk is further exaggerated during change in body orien-
tation (supine and prone) that results in relative position
changes in aorta, with most pronounced aortic mobility
occurring between T4-T8 spinal levels,1,6,7 which is the level
of both our cases. In lieu of the consequences, physicians
need a high index of suspicion for misplaced hardware in
the postoperative evaluation and follow up of spinal instru-
mentation. CT is accurate in delineating the position and
extent of screw penetration/migration. Intravascular ultra-
sound (IVUS) and aortography are alternatives.6,8
Endovascular repair of aortic injury has several beneﬁts
over open repair, including avoidance of thoracotomy, lessblood loss, shorter hospital stay, and lower in-hospital
morbidity. However, the long-term durability of stent
grafts is uncertain. We support endovascular repair in
anatomically suitable patients in the absence of infec-
tion.9,10 We follow the Society of Vascular Surgery guide-
lines for endovascular repair of traumatic thoracic aortic
injury,10 including treatment for incidentally found full-
thickness aortic penetrations.
In cases where spinal hardware abuts the aorta but
without deﬁnite penetration, we recommend removal of
the hardware without prophylactic endograft placement.
Aortic imaging such as angiography with or without
IVUS should immediately follow the removal. We have
found IVUS to be more accurate in detecting traumatic
aortic wall lesions,8 and it is helpful in detecting pene-
trating hardware prior to removal. Hardware removal
should be performed in a setting with the capacity for
both immediate endovascular and open aortic repair.
Both patients were inappropriate endovascular candi-
dates due to aortic sizing in one and infection in the other.
At that time, the recommended minimum aortic diameter
available for thoracic endografts was 23 mm. The latest
generation now permits treatment from 16 mm. However,
open repair of iatrogenic aortic injury still remains an
important option especially in cases of small aortic size
and infection.
CONCLUSIONS
Iatrogenic aortic injury with spinal hardware is a rare
complication of spinal surgery. There is an increase in spinal
instrumentation with potential for associated vascular
complications. We report two cases of aortic perforation
secondary to XLIF and 360 spinal fusion that have not
been reported before in the literature. Open repair may
be required in cases of infection and in cases anatomically
unsuitable for endovascular repair.
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